Abstract Discrimination has been found to have deleterious effects on physical health. The goal of the present study was to examine the association between perceived discrimination and adherence to antiretroviral therapy (ART) among HIV-positive Latino men and the extent to which medical mistrust serves as a mediator of that association. A series of linear and logistic regression models was used to test for mediation for three types of perceived discrimination (related to being Latino, being perceived as gay and being HIV-positive). Medical mistrust was found to be significantly associated with perceived discrimination based on Latino ethnicity and HIV serostatus. Medical mistrust was found to mediate the associations between two types of perceived discrimination (related to being Latino and being HIV-positive) and ART adherence. Given these findings, interventions should be developed that increase the skills of HIV-positive Latino men to address both perceived discrimination and medical mistrust.
Introduction
The deleterious effects of discrimination on physical health are well documented (Pascoe & Richman, 2009) . Studies have found racial and ethnic discrimination, as well as discrimination based on sexual orientation, to be associated with a variety of negative health conditions (Bauermeister et al., 2014; Brondolo et al., 2011; Carlisle, 2015; Frye et al., 2015; Hahm et al., 2010; Hall et al., 2015; Howarter & Bennett, 2013; Huebner & Davis, 2007; McClure et al., 2010; Todorova et al., 2010) . A reason for this is because discrimination is associated with engagement in behaviors that can deleteriously impact health. For example, this can occur by being less involved in one's own care through shared decision-making with one's medical providers (Peek et al., 2016) or not being fully adherent to one's treatment guidelines (Cuffee et al., 2013; Forsyth et al., 2014; Pascoe & Richman, 2009) .
Discrimination associated with intersecting stigmatized identities can also negatively impact one's health, although this discrimination can vary by specific groups. In a study of 348 HIV-positive men who have sex with men (MSM) (181 African Americans and 167 Latinos) in Los Angeles, among the African Americans, health outcomes were associated primarily with racial discrimination in contrast to discrimination based on being MSM or HIV-positive (Bogart et al., 2013) . Higher levels of racial discrimination among the African Americans were associated with worse health outcomes, including lower CD4 cell counts, higher HIV viral loads, and a greater likelihood of having gone to an emergency department in the previous six months. Among the Latino MSM, no one type of discrimination had greater effects on health outcomes than the other discrimination types. The three types of discrimination together were associated with greater perceived health side effects and symptoms.
A possible explanation for the association between perceived discrimination and health behaviors may be mistrust of the medical system. For example, among Latinos with limited English proficiency, perceived discrimination from medical clinic front office staff is associated with mistrust of the staff and discomfort with health services (Calo et al., 2015) . Medical mistrust is also associated with negative health behaviors. Among HIV-positive African Americans and Latinos not on antiretroviral therapy (ART), physician mistrust was found to be negatively associated with readiness for ART (Gwadz et al., 2014) . Medical mistrust has also been associated with lower longitudinal medication adherence among HIVpositive African American males (Dale et al., 2016) .
Limited information can be found in the literature for the explanatory role of medical mistrust in the association between perceived discrimination and health behaviors, specifically medication adherence. We are aware of one study of African Americans with hypertension in which racial discrimination was found to be associated with lower medication adherence, and trust in physicians was found to partially mediate that association (Cuffee et al., 2013) . However, to our knowledge, no other published study has examined the possible mediating role of medical mistrust in the association between perceived discrimination and medication adherence. In addition, no studies have investigated these associations when examining discrimination experiences based on different identities.
The goal of the present study was to examine the association between perceived discrimination and adherence to ART among HIV-positive Latino men and the extent to which medical mistrust serves as a mediator of that association. Discrimination experiences were examined related to being Latino, being perceived as gay and being HIV-positive.
We focused on HIV-positive Latino men because Latinos are disproportionately affected by HIV in the United States. Although representing 17% of the U.S. population in 2014 (U.S. Census, 2015), they accounted for 23% of new HIV diagnoses in the U.S. in 2013 (CDC, 2015) . In addition, MSM represented 81% of the estimated HIV diagnoses among Latinos in that year. Additional evidence suggests that Latinos are not benefitting fully from the advances in HIV therapies that have occurred over the recent past. Viral suppression (viral load result of B200 copies/ml), the endpoint of the HIV Continuum of Care, is estimated to have been achieved by only 36.9% of HIVpositive Latinos (Gant et al., 2014) . As viral suppression is the direct result of access to and adherence to HIV medications, this justifies the need to identify possible mediators in the link between perceived discrimination and adherence to ART, with the goal of improved health for HIV-positive Latinos.
Methods Participants
HIV-positive Latino men in Los Angeles County, California on ART were recruited from August 2010 to April 2011 using convenience sampling; promotional fliers were posted at an AIDS service organization with various offices in the County. Inclusion criteria consisted of being HIVpositive, 18 years of age or older, Latino ethnicity, male, and on antiretroviral treatment. Individuals were excluded if they did not meet all of these criteria.
Participants completed a questionnaire in either English or Spanish using an audio computer-assisted self-interview (ACASI) and were paid $30 for a first study interview and $30 for a second interview one month later (this paper used only the baseline data). The study was approved by the Institutional Review Boards of Charles R. Drew University of Medicine and Science and the RAND Corporation. Informed consent was obtained from all individual participants included in the study.
Measures

Socio-demographic characteristics
Information was collected on age, education, employment status, housing arrangement (with stable housing defined as renting one's own residence, living in a residence owned by them or someone else in the household, or in public subsidized housing), living situation, household income in the previous 12 months, relationship status, sexual orientation, current residency status in the United States and time since HIV diagnosis (recalculated in months for the analysis).
Self-reported 100% adherence to ART Self-reported 100% adherence to ART was determined by asking participants the following: ''Many patients find it difficult to take all their HIV medications exactly as prescribed. How many doses of your HIV medication did you miss in the last 7 days?'' The responses were then dichotomized at 0 versus greater than 0 doses missed in the J Behav Med (2017) 40:784-793 785 past 7 days. A participant was considered to have 100% adherence if he reported no missed doses. We used a cutoff of 100% adherence to address the fact that self-reported adherence has been found to overestimate actual adherence (Berg et al., 2012; Stirratt et al., 2015; Wagner, 2002; 2006) . The number of missed doses is often underestimated due to poor recall (Wagner & Miller, 2004) or a misunderstanding of the questions asked (Berg & Arnsten, 2006) . Thus, a higher cutoff of 100% for adherence takes into account overestimates due to self-reports.
Discrimination
The Multiple Discrimination Scale (MDS) (Bogart et al., 2013) was used to examine reports of ten different types of discrimination experiences in the previous year. Separate subscales of ten similar items each were calculated for discrimination experiences related to being Latino, being perceived as gay and being HIV-positive. Examples of the scale items included ''treated with hostility/coldness by strangers,'' ''rejected by a potential sexual/romantic partner'' and ''physically assaulted/beaten up.''
The response options for each item were yes and no. A sum score for each subscale was calculated with higher scores representing more discrimination experiences in the previous year. The possible range of scores for each subscale was from 0 to 10. Means and standard deviations were then derived. Internal consistency reliability (Cronbach's alpha) scores for the individual subscales were as follows: MDS-Latino, .86; MDS-gay, .87; and MDS-HIV, .88.
Medical mistrust
Medical mistrust was assessed using the Medical Mistrust Index of LaVeist et al. (2000) . This 5-item subscale includes items such as beliefs regarding the occurrence of deception at hospitals and harmful experiments conducted without a patient's knowledge. Response options ranged from ''Strongly Disagree'' (1) to ''Strongly Agree'' (4). A mean item score was calculated, and the possible range of scores for this scale was from 1 to 4. Cronbach's alpha score for this scale was .76.
Statistical analysis
Descriptive statistics were obtained on all the variables. Bivariate tests using logistic regression were conducted to examine the associations between self-reported 100% adherence to ART and potential covariates for subsequent analyses. Potential covariates that were significant at the bivariate level with self-reported 100% adherence to ART at p \ 0.10 were subsequently entered into the following models.
A series of linear and logistic regression models was used to test for mediation for each separate discrimination variable (related to being Latino, being perceived as gay and being HIV-positive). These models consisted of modeling: (1) the mediator with the independent variable (medical mistrust with discrimination), 2 the dependent variable with the independent variable (self-reported 100% adherence to ART with discrimination), and (3) the dependent variable with the independent variable and the mediator (self-reported 100% adherence to ART with discrimination and medical mistrust) (Hayes, 2013) .
A bootstrapping approach was used to determine whether a significant portion of the effect of each discrimination variable on self-reported 100% adherence to ART was accounted for by medical mistrust (Preacher & Hayes, 2008) . This method results in a 95% confidence interval. When the confidence interval does not include zero, significance at p \ 0.05 can be concluded.
Results
Participant characteristics
Two hundred and eight Latino men participated in the study. Spoken English was described as being used ''extremely often or almost always'' by 15.4% of the participants, ''much or very often'' by 11.1%, ''moderately'' by 12.5%, ''very little or not very often'' by 43.8%, and ''not at all'' by 17.3%. The mean age was 45 years (SD = 9.36 years) ( Table 1) . Over half of the participants had a high school diploma/GED or more, over a third were employed, 86% were in stable housing, and under half lived alone. About a third had less than $5000 annual household income. Two-thirds were neither married or in a committed relationship. Three-quarters were gay or bisexual. One-half described their residency status as being undocumented.
The average number of years of being HIV-positive was about 10.5 years. Self-reported 100% adherence in the previous seven days was reported by 77% of the participants, although the mean overall self-reported adherence was 97% (SD 6.5%; range 57-100%). The mean and standard deviation scores for the three discrimination variables were 1.3 (2.2) related to being Latino, 1.2 (2.2) for being HIV-positive and 1.5 (2.3) for being perceived as gay. As noted previously, the possible range of scores for each subscale was from 0 to 10. The mean and standard deviation scores for medical mistrust were 2.09 (0.78), with the possible range of scores for this scale being from 1 to 4. Bivariate associations of self-reported 100% adherence to ART Bivariate associations between medical mistrust and the discrimination variables Table 2 presents the analysis for the first of the three regression models performed when testing for mediation as described above in Statistical Analysis. After controlling for sexual orientation, medical mistrust was found to be significantly associated with Latino ethnicity discrimination (b = 0.08, SE = 0.03, p \ 0.01) and HIV serostatus discrimination (b = 0.06, SE = 0.03, p \ 0.05) but only marginally associated with perceived gay sexual orientation discrimination (b = 0.05, SE = 0.03, p \ 0.10).
Given that statistical significance was not reached for perceived gay sexual orientation discrimination, no further tests were conducted with this variable.
Analyses of medical mistrust as a mediator between the discrimination variables and selfreported 100% adherence to ART Table 3 presents the analysis for the second and third models for mediation testing described above in Statistical Analysis. The results of the analyses of medical mistrust as a mediator of the relationship between self-reported 100% adherence to ART and discrimination are presented separately for discrimination related to being Latino and being HIV-positive. Each model controlled for sexual orientation, as this was the only sociodemographic variable significantly associated with adherence to ART at p \ 0.10. In the model with Latino ethnicity discrimination without medical mistrust, discrimination was significantly associated with self-reported 100% adherence to ART (AOR 0.86, CI 0.75-0.99, p \ 0.05). When medical mistrust was entered into this model, medical mistrust was significantly associated with adherence to ART (AOR 0.61, CI 0.39-0.95, p \ 0.05), but Latino ethnicity discrimination was no longer significant (AOR 0.89, CI 0.77-1.03, p [ 0.10). The bootstrap test indicated that the reduction of the effect of Latino ethnicity discrimination on adherence was significant (the confidence interval for the indirect effect of medical mistrust on self-reported 100% adherence to ART, -0.094 to -0.008, did not include zero). In the model with HIV serostatus discrimination without medical mistrust, discrimination was significantly associated with self-reported 100% adherence to ART (AOR 0.84, CI 0.73-0.97, p \ 0.05). Once medical mistrust was entered, medical mistrust was significantly associated with adherence to ART (AOR 0.60, CI 0.39-0.94, p \ 0.05). However, HIV serostatus discrimination remained significantly associated with adherence to ART although its significance level was reduced slightly (AOR 0.86, CI 0.74-0.99, p \ 0.05). When the bootstrap test was used, it showed that the reduction of the effect of HIV serostatus discrimination on adherence was significant (the confidence interval for the indirect effect of medical mistrust on self-reported 100% adherence to ART, -0.083 to -0.005, did not include zero). In sum, support was found for the mediating role of medical mistrust in the associations between adherence to ART and both Latino ethnicity discrimination and HIV serostatus discrimination.
Discussion
Approximately half of the sample had less than a high school education, and an equal number reported undocumented legal status. In addition, 70% earned less than $12,000 in the previous year, and only slightly more than a third were working either full-or part-time.
Overall, low mean scores were reported for all three perceived discrimination variables (related to being Latino, being perceived as gay and being HIV-positive). In contrast, high levels of discrimination have been reported in other studies of Latino (McCarthy, 2015) , gay/bisexual and HIV-positive people (Lambda Legal, 2010) . Moreover, higher discrimination is consistently reported among foreign-born versus U.S.-born Latinos (McCarthy, 2015) . This includes experiences of discrimination at work, with law enforcement, at public facilities (e.g., restaurants), while shopping and while getting healthcare. Higher discrimination among Latinos who are foreign-born may be related to the undocumented status of many of them, as, for example, Latinos who are undocumented are more likely to report having negative experiences with healthcare than U.S.-born Latinos (Ortega et al., 2007) .
The reasons for the low scores for all three perceived discrimination variables reported in this study are not immediately clear. However, the study occurred in Los Angeles County, California, an area with a large Latino presence which has exerted high political involvement and found significant legislative support on a state level. At the time of the study, Latinos constituted almost half of the population in Los Angeles County (United States Census, 2016). In addition, a demonstration of Latino political involvement occurred on March 25, 2006 when Latinos turned out in large numbers to protest a proposed crackdown by the federal government against undocumented immigration; over 500,000 people marched through downtown Los Angeles on that day (''500,000 march in L.A., '' 2006) . Protests in Los Angeles also occurred in 2010, the year of the present study (''Protests against Arizona immigration law, '' 2010) . Key Latino institutions, including the media, labor unions, and national organizations, have all played a significant role in promoting Latino Table 3 Multivariate analyses of medical mistrust as a mediator between discrimination (Latino ethnicity and HIV serostatus) and self-reported 100% adherence to ART immigrant civic engagement in Los Angeles (Donnelly, 2010) . In addition, the California legislature has passed many laws that promote the increased integration of immigrants in several areas, such as health care, postsecondary education, driver licenses and professional licenses (Ramakrishnan & Colbern, 2015) . These various factors may have helped to create an immigrant-friendly climate that may explain in part the low discrimination scores observed among the study participants.
Other research has identified protective factors among Latino populations that could be of relevance for the findings of the present study. For example, commitment to a Latino ethnic identity has been found to serve as a stress buffer and thus affect the recovery from discrimination episodes (Torres & Ong, 2010; Torres et al., 2011) . Spirituality among Latino day laborers has been found to be a protective factor against the effects of perceived discrimination on life satisfaction (Ojeda & Piña-Watson, 2013) . Religiosity, specifically religious attendance, has also been found to have a positive effect on self-rated mental health (Ai et al., 2014) . Another potential protective factor for Latino populations is close social networks (Leong et al., 2013; Perreira et al., 2015) . The present study did not examine any of these potentially protective factors which could have accounted for, at least in part, the low scores for all three perceived discrimination variables in this study. The low levels of perceived discrimination may also be reflective of the resilience and positive coping skills of the participants, as is also suggested by the high levels of reported 100% medication adherence. Future studies should examine further the extent of perceived discrimination among other HIV-positive Latino men and the protective factors potentially impacting their experiences of discrimination.
Our prior research has found medical mistrust to be related to ART medication nonadherence among HIVpositive African American men (Bogart et al., 2010; Dale et al., 2016) , which has been confirmed as well among general samples of people living with HIV (Thrasher et al., 2008) . This present study extends the previous findings by focusing on a sample of HIV-positive Latino men and also by indicating the role that medical mistrust can serve as a mediator in the association between discrimination and adherence to ART.
Research has found that Latinos report less trust in doctors than both Whites and African Americans (Sewell, 2015) . In the present study, medical mistrust was found to be in the middle range (M = 2.09). However, studies (not including Latinos) using the same scale as used in the present study have also found moderate levels of medical mistrust but with higher levels than those observed in the present research. These occurred in studies among HIVpositive African American men (M = 2.66) (Dale et al., 2016 ) and a mixed sample of African American and White cardiac patients (M = 2.29) (with the African American patients reporting higher endorsement of all the mistrust items than the White patients) (LaVeist et al. (2000) . It is not immediately clear why the Latino participants of the present study reported less mistrust than the ethnic groups in other studies that used the same medical mistrust measure. Future research should examine whether other factors, such as those related to the provision of medical care in clinics, may account for such differences.
Consistent with other studies (Calo et al., 2015; LaVeist et al., 2000) , medical mistrust was found in the present study to be significantly associated with perceived discrimination. However, this occurred only with the discrimination variables for Latino ethnicity and HIV serostatus. Medical mistrust was found to be only marginally associated with discrimination based on perceived gay sexual orientation. In addition, medical mistrust was found to mediate the associations between both Latino ethnicity discrimination and HIV serostatus discrimination and adherence to ART. Medical mistrust may be of particular concern for Latino populations whose limited English proficiency and undocumented status make them vulnerable to negative encounters with health care staff, resulting in their discomfort with the health care system (Calo et al., 2015) .
Fifty percent of the sample of the present study reported being undocumented. Undocumented Latino immigrants can experience ''structural vulnerability'' through classbased economic exploitation and cultural and racial discrimination that can negatively impact their health (Quesada et al., 2011) . For example, among HIV-positive undocumented Latino immigrants, some structural barriers that may negatively impact their health through their lack of accessing health care can include fear of deportation, lack of translation services, and burdensome paperwork requirements (Dang et al., 2012) . However, as noted above, low mean scores were reported for all three perceived discrimination variables by participants in the present study. Thus, structural barriers may have been of lesser concern to this sample than what otherwise may have been expected with Latino immigrants.
Nevertheless, experiences of structural barriers in health care can result in mistrust of health care institutions and underutilization of health services in general (LaVeist et al., 2009 ). Mistrust of health care can be expressed through delays in seeking medical care, resulting in complications in treatment and worsened medical outcomes, as well as treatment nonadherence. The association between race-based medical mistrust and nonadherence to ART has been found to be mediated by beliefs related to medication necessity (e.g., ''My medications protect me from becoming worse'') (Kalichman et al., 2016) . Thus treatment education that focuses on medication necessity has the potential of increasing adherence to ART among HIVpositive Latino men.
In addition, interventions should be developed that increase the skills of HIV-positive Latino men to address both perceived discrimination and medical mistrust. Such interventions can incorporate the techniques utilized in cognitive behavioral therapy (CBT) (Corcoran & Walsh, 2005) . Using CBT with HIV-positive Latinos in the context of the findings of this study would focus on assisting them to cope constructively with discriminatory experiences and also lower their mistrust of the medical system. CBT techniques have been used to address the impact of racism and discrimination on posttraumatic stress disorder (PTSD) among African Americans with subsequent improvement in their PTSD reactions (Williams et al., 2014) . These results argue for addressing similar discriminatory experiences among HIV-positive Latinos.
A limitation to the present study was the measure that was used to assess adherence in this study. Measures using shorter time frames (e.g., one week rather than one month) are susceptible to being less representative of an individual's general adherence pattern; however, studies have also shown that the shorter time frame results in more accurate recall of adherence behavior (Wilson et al., 2014; Simoni et al., 2006) . Also, Simoni et al.'s (2006) review of published data regarding self-reported ART adherence found that the associations between self-reported adherence and viral load were essentially equivalent regardless of the time frame used in the self-report adherence measure, which supports the clinical usefulness of the measure used in the present study. This same review also documented that using 100% adherence as the cutoff for ''good adherence'' in self-report measures was the most commonly used cutoff. These authors concluded their review with the recommendation of using a self-report measure that used a seven-day recall and 100% adherence as the cutoff for good adherence. Thus, while there are tradeoffs that need to be considered when selecting the time frame for a selfreport adherence measure, a seven-day time frame was used in the present study to increase accuracy and also as a result of the recommendations of the published literature.
Another limitation was the fact that a convenience sample was used. Thus the results of the study are not generalizable beyond those who participated in it. In addition, measures for some of our variables, such as adherence to ART, were based on self-report and thus are subject to the restrictions inherent with that approach, such as social desirability (Skalski et al., 2015) . Also, the data used in the analyses were cross-sectional. Thus, no causal relations can be inferred. Finally, when considering the findings of the present study, it is important to consider that many of the men were living in the context of socio-economic deprivation. Results may be different for samples that show higher socio-economic status.
Despite these limitations, this study was able to identify the mediating role of medical mistrust in the association between perceived discrimination and adherence to ART among HIV-positive Latino men. Because viral suppression is directly related to adherence to HIV medications, identifying factors associated with adherence that can be targeted for interventions can contribute to the improved health and wellbeing of HIV-positive Latinos.
